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True Number of Photons Number of Measured Photons Number of Confirmed Photons
 
Prob      1
p0  0.9994
p1  -0.0007747
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Number of Ion Feedback in Frame
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Radius of Ring [pixel]
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Number of Frames in Detection














Charge I=0.1 Charge I=0.25
Count I=0.1 Count I=0.25
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Number of Frames in Detection














I=0.1, G300 I=0.25, G300
I=0.1, G500 I=0.25, G500
 
     	
     




 	   	
 	  	 	 	 

  
    
! 	 ﬁ
  # 
 	 
  #
 	 !!$  !






 	  '	  
#  # 	
  ﬂ	 ) ﬀ
 	   	







 	     
  + ),-
&	







     + / 0 &	








  	 	






 	      







  	 	 !.45 & -   
 6
	
     
  























Number of Frames in Detection
















Charge I=0.1 Charge I=0.25
Count I=0.1 Count I=0.25
 
Number of Photons in Detection














310 Charge I=0.1 Charge I=0.25
Count I=0.1 Count I=0.25
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Number of Frames in Detection






















Number of Frames in Detection


















14 Intensity [Arbitrary Unit]
0.5 0.25
 
      	







   

ﬀ 
          	








    
ﬀ 

      

     















   
  
!   "

  ' (   





 +  

      ,  
#  ﬃ
 








   

  






  %./0  





















   "
#






















EB I=0.1 EM I=0.1 CCD I=0.75
EB I=0.25 EM I=0.25 SCMOS I=0.5
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Number of Photons in Detection

























Number of Photons in Detection






















22 Spot G=300 Spot G=500
CRLB G=300 CRLB G=500 
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 / ndf 2χ  3.511 / 35
Constant  36.4± 663.3 
x Mean value  0.06± 17.83 
Sigma  0.059± 0.977 
noise  1.7± 102.1 
X Axis [pixel]
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Efficiency: no added noise
Efficiency: added  noise [4]
Fake rate: no added noise 
Fake rate: added noise [4]
 
Mean Number of Detected Photons
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 / ndf 2χ   2.49 / 30
Constant  1.084± 8.623 
Mean  0.0047± 0.4076 
Sigma  0.00340± 0.04516 
Number of background photons per target
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 / ndf 2χ  0.2855 / 88
Constant  0.648± 5.103 
Mean  0.8± 151.2 
Sigma  0.608± 7.794 
Distance Between 2 nearest Spots [um]
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Mean signal > 0.80 Phe/2ms
Mean signal > 0.65 Phe/2ms
Mean signal < 0.65 Phe/2ms
Mean signal < 0.50 Phe/2ms
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Global Mean signal > 0.80 Phe/2ms
Mean signal > 0.65 Phe/2ms Mean signal < 0.65 Phe/2ms
Mean signal < 0.50 Phe/2ms
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Mean Number of Detected Photons 




















Global Mean signal > 0.80 Phe/2ms
Mean signal > 0.65 Phe/2ms Mean signal < 0.65 Phe/2ms
Mean signal < 0.50 Phe/2ms
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 / ndf 2χ   1.91 / 215
Constant  0.239± 1.875 
Mean  0.212303± -0.003267 
Sigma  0.162± 2.087 
m]μDistance to True Position X [
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Noise = 0 SNR = 6
SNR = 3 SNR = 2
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Noise = 0 SNR = 6
SNR = 3 SNR = 2
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 / ndf 2χ  3.171 / 106
Constant  0.29±  2.32 
Mean  17.2±  2350 
Sigma  11.8±   167 
Number of Detected Photons
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X Axis [pixels]
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 / ndf 2χ  0.08096 / 96
Constant  4.5285± 0.5586 
Mean  5332.7±  6465 
Sigma  1660.3± 302.4 
Number of Detected Photons

















 / ndf 2χ  0.1977 / 146
Constant  0.821± 1.137 
Mean  48.5± 213.9 
Sigma  17.17± 40.86 
Number of Detected Photons
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X axis [pixels]
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Number of Frames in Detection
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Constant  0.277± 2.126 
Mean  18.6±  4885 
Sigma  15.1± 183.8 
Signal [photon]
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(xk − x¯)(yk − y¯)
P − 1 (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(x, x)]2
(x, y)2
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cos θ = N−1 (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sin θ =
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(x, y) (./
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X Axis [pixels]
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20 Raw Data Moving Average N=1
Moving Average N=3 Moving Average N=5
Moving Average N=10
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mμ-2 = 6.079 10σRaw Data 
mμ-2 = 1.643 10σMoving Average 
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Form Orientation  [degree]














° = 2.12 σRaw Data 
°
 = 0.69 σMoving Average 
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m/frame]μVelocity  [













m/frameμ-2 = 4.96 10σRaw Data 
m/frameμ-3 = 4.19 10σMoving Average 
m/frameμ-3 = 1.42 10σMoving Average 2X 
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X axis [pixel]
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Frame Number [1Frame=2ms]


















COG Form COG Form with Moving Average
COG Intensity COG Intensity with Moving Average
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m]μDistance COG Form/Intensity [














Raw Data Moving Average
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Frame Number [1Frame=2ms]


























Raw Data Moving Average
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COG Form COG Intensity
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X axis [microns]
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